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CORRELATION OF MAP UNITS

Kmvl Lower unit of Mesaverde Group—Interbedded sandstone, siltstone, mudstone,

shale, and minor carbonaceous shale locally containing thin nonpersistent coal

MISCELLANEOUS FIELD STUDIES
MAP MF-2314

Table 1. Partial listing of holes drilled for oil and gas in the Gillam Draw quadrangle

= - — beds. Sandstone is very fine to fine grained. Sandstone and siltstone are light ‘['I\_ogationz inbfeedt fro? leafjté r\;/((a_st_,) n::&fggﬁa%?;i‘sgsgﬁa{iﬁe]s (fel, fwl, fnl, fsl, respectively); BOPD, barrels of oil per day; D &
i PRlDRERg yellowish gray to light brown, mostly massive, and lenticular. Mudstone and i SRS '
Qal | Qis |Qtg | — - QUATERNA
g . RNARY shale are mostly light gray to brown. A brown coaly carbonaceous shale bed is BB imsakon Date Total - Initial
L ot commonly present at base. Resistant sandstone and siltstone beds form cliffs drilled dspth st-total pfediEtisg
Uscanteritty and ledges. Entire unit is probably of nonmarine flood-basin origin. Unit is (feet) depth
_ - probably equivalent to the lles Formation as mapped east of Douglas Creek in the T2 N. R. 100 W.
T Rangely quadrangle (Cullins, 1971) to the west, and to that part of the lles
a43000m. | ap Formation above the basal marine sandstone as mapped in the Rough Gulch NONE
i Tag L quadrangle (Hail, 1974) about 8 mi (13 km) to the northeast. Thickness about T.2N., R. 101 W.
. - Eocene 610-765 ft (186-233 m) _ o
e TERTIARY Ks Sego Sandstone of Mesaverde Group—Sandstone and lesser shale. In most Twin Arrow Drilling SW1/4 SE1/4 sec. 27 12-59 3580 Mancos D&A
FEE Tgc ; 3 ' . K-1 Carey and Hayes. 1190 fsl, 1630 fel. Shale.
places consists of upper and lower sandstone units separated by a unit of light-
Tw _ gray shale, thin sandstone beds, and, locally, brown carbonaceous shale with H&M Drilling SE1/4 SE1/4 sec. 33 7-66 3650 Mancos D&A
_I Paleocene sparse coal streaks. Sandstone is light brown to light yellowish gray, fine to 1 Hefley. 1226 fsl, 644 fel. Shale.
tormi very fine grained, and generally massive but locally thin, flat bedded. Upper . . ] B
i ki - 2 sandstone is generally persistent and bleached white at top. Lower sandstone T‘;"_'g;&'fg;’ ngnllmg N\1’\é11/24 f§|W21(/)l; = = AT e Mgt?:l‘;s
Kmvu ranges from locally absent to several tens of feet thick and locally contains ’ ’ ) '
interbedded dark shale. Sandstone beds generally form resistant cliffs and ledges. Twin Arrow Drilling NW1/4 SW1/4 sec. 33 1-71 1935 Mancos D&A
Kmve Probably entirely of marine or marginal marine origin. The Sego contains marine 1 Ski Hill. 2390 fsl, 90 fwl. Shale.
cm— fossils in nearby areas (Cullins, 1971; Hail and Barnum, 1993). Upper sandstone Twin Arrow Drilling NW1/4 SE1/4 sec. 33 5-69 3728 Mancos D&A
- Kmvc is probably highest known bed of marine origin in quadrangle. Thickness about 1-33 Hefley 1523 fsl. 1887 fel Shale
442 200-360 ft (60-110 m) ’ ' ) ’
Kmvi Kmb Buck Tongue of Mancos Shale—Shale; gray to brownish gray, weathers brown. Shawnee Oil SW1/4 SW1/4 sec. 33 8-59 3800 Mancos D&A
| Upper L CRETACEOUS Contains zones of orange-yellow, locally fossiliferous septarian concretions, and 1 Calvat. 250 fsl, 100 fwl. Shale.
Ks Cretaceous minor beds of very fine grained sandstone and siltstone. Becomes increasingly S SE1/4 SE1/4 sec. 34 iy 4087 Mancos D&A
sandy near top and is transitional to the Sego Sandstone of the Mesaverde 1 Wolf-Govt. 140 fsl, 870 fel. Shate.
Kmb Group (Ks). Soft, nonresistant, forms slopes. Entirely offshore marine in origin.
The Buck Tongue is separated from the main body of the Mancos Shale (Km) by Premium Oil SE1/4 SW1/4 sec. 34 5-74 4013 Mancos D&A
Ke the underlying Castlegate Sandstone (Kc). Thickness about 250-350 ft (76-107 2 Wolf Govt. 2440 fwl, 100 fsl. Shale.
m) T.1N., R. 100 W.
Km Kc Castlegate Sandstone (Upper Cretaceous)—Sandstone; light brown to light
. = - vellowish gray, weathers brown; thin bedded to massive; very fine to fine Jﬂcé' L Gfyabesg SCUs SEAM 500: 5 . AN Menees D&
uy] : . . . - 3 ovt. 360 fsl, 1009 fel. Shale.
grained; very hard and resistant, forms persistent ledge, cliff, and dip slope.
Minor intertonguing with the underlying main body of the Mancos Shale (Km). Natomas North SW1/4 NE1/4 sec. 5 9-83 9664 Weber D&A
CREEA CIS NI eLD Offshore marine in origin. Thickness about 50-100 ft (15-30 m) America 1-5 Federal 2328 fn, 2694 . Sandstone.
Qal Alluvium (Holocene and Pleistocene)—Clay, silt, sand, and gravel. Mostly along Km Mancos Shale main body—.Shale; brown to gray; locally sandy or silty. Contains Chorney Oil NE1/4 NE1/4 sec. 6 11-71 6960 Morrison D&A
s channels of active streams, but also include,s isolated iarge patches of upland i}?m eb nonrgsistgn(tj ver% fme_grained sandl?tone and siltstone b}?ds_’ and sevgral 1-6 Govt. 580 fnl, 559 fel. Formation.
TN deposits within drainage areas. Locally includes fans at the mouths of branch i enitiee ? 5. Coniains spawse allaw fo omnge weathering Sepmn . 3
streams, and slopewash along valley margins bordered by steep bedrock slopes. concretions. Soft, nonresistant, forms slopes and lowland areas. Entire unit is Natomas America NW1/4 NW1/4 sec. 17 4-82 14013 Lodore(?) D&A
The o mipetly in SE 1/4.sec. 34, T, 2 M., B: 101 V.. casipyatetlas alhaium of offshore marine origin. Maximum thickness of exposed rocks about 600 ft 1-17 Federal. 660 fnl, 1100 fwl. Formation.
probably grades to an older Pleistocene level of White River and is largely (180 m). Thickness of entire unit including subsurface about 4,000-4,500 ft Coastal O&G NW1/4 SE1/4 sec. 17 9-87 10132 Weber D&A
"\ | g0 composed of coalesced fans and slopewash deposits from adjacent steep slopes of (1,200-1,370 m). In subsurface basal part includes the Frontier Sandstone 1-17-1-100 Federal. 2130 fsl, 2133 fel. Sandstone.
' Mesaverde Group rocks to the east and south. Maximum thickness of alluvium Member, about 200-300 ft (60-90 m) thick, underlain by the Mowry Shale
bout 50 ft (15 m) i 1l f White Ri Member, about 50-200 ft (15-60 m) thick Coastal O&G NW1/4 SE1/4 sec. 17 2-87 1100 Mesaverde D&A
enhn ~o [ [ WaRey 0l Vililie Sver 2-17-1-100 Federal. 2043 fsl, 2018 fel. Group.
Qls Landslide deposits (Holocene and Pleistocene)—Coherent to chaotic masses of
locally derived broken rock detached from and moved down steep slopes Contact—Approximately located where uncertain or where obscured by soil cover or T. TN, R. 101 W.
Qtg Terrace gravel deposits (Holocene and Pleistocene)—Gravel, sand, silt, and clay vegetation La Gloria Oil & Gas NW1/4 NE1/4 sec. 2 7.58 8369 Weliss D&A
5t at various levels, mostly along White River. Large clasts are predominantly basalt 2-1 Govt. 600 fril, 1935 fel. Sandstone.
and quartzite. Maximum thicknesses about 5-30 ft (2-10 m) — Y Fault—Dotted where covered by Quaternary deposits. Bar and ball on downthrown _
Green River Formation (Eocene)—Rocks deposited in a variety of mostly lacustrine side Tg'f;tﬁg%%::; NY\é19/74f§:N';646 sfsvc[ 3 e7e e M&?:fu? o
environments 2 ¥ ; ’
Tgp Parachute Creek Member—Oil shale, dolomitic marlstone, and lesser clay shale; _‘_I* Anticline—Showing trace of axial plane and direction of plunge Northland Resources SW1/4 NW1/4 sec. 3 9-71 4108 Mancos D&A
also minor sandstone and siltstone, and very thin beds of altered tuff. Qil shale is s T A-1 Little Gilliam-Govt. 2091 fnl, 918 fwl. Shale.
4439 medium to dark brown; weathers light gray. Marlstone is gray to light grayish ——] trike and dip o S .
7 brown; weathers light gray. Clay shale is medium to dark brown. Oil shale and _ {okin 4. Elipstmen S Bl see. 3 - aps o diees g
D5239-A : . < 1 Govt 1700 fnl, 200 fwl Shale
2 marlstone beds are resistant and form prominent steep cliffs. Top of member not 5 Fossil locality—Showing Denver USGS catalog number ’ ’ ’ '
N exposed in quadrangle. Outcrops present probably include oil-shale zones R2, 1.2, H&M Drilling SW1/4 NW1/4 sec. 3 12-69 1700 Mancos D&A
12 R3, L3, R4, L4, and R5, and possibly part of L5. Member crops out in one very H 2 Christman. 2445 fnl, 1150 fwl. Shale.
15 small area of about 90 acres (36 ha) in southeast corner of quadrangle. NOTES e S S - — P B
S Thickness of beds present about 500 ft (150 m) 16 Gillam Govt. 438 fsl, 2398 fwl. Shale.
g Tag Garden Gulch Member—Mostly clay shale, lesser carbonate shale, shaly COLLUVIAL DEPOSITS
W marlstone, and limestone. Much of the shaly marlstone is low-grade oil shale. In Premium Oil 14 SE1/4 SW1/4 sec. 4 3-69 3941 Mancos 120 BOPD
T most of approximately upper half of unit, carbonate shale, shaly marlstone, and oil Thin deposits of slopewash, talus, slumped ground, some upland alluvium, and soil cover are Gillam Govt Trigood. 110 fsl, 1680 fwl. Shale.
i shale are interbedded with clay shale; dark gray to dark brown, weathers light present in parts of the area, but are not shown on the map. They occur mostly in areas of high Ed F. Delaney 1 Govt SE1/4 NW1/4 sec. 4 5-72 3400 Mancos 5 BOPD
A gray; moderately resistant, forms hackly ledges. In approximately lower half of ground such as Big Ridge, and on steep slopes. Where bedrock contacts are obscured by these Gilharn Draw. 2970 fsl, 2250 fwl. Shale.
unit, clay shale predominates; fissile to papery; gray to brown, weathers dark deposits, the bedrock contacts are projected on the basis of structure contours. ) ]
gray; ostracodal; nonresistant, forms slopes. Limestone beds are thin, Premium Oil NE1/4 SE1/4 sec. 4 4-72 4147 Mancos D&A
abundantly ostracodal, light gray, relatively resistant, and form persistent ledges; CRETACEOUS-TERTIARY BOUNDARY e ilieam, Spi e Ll —
occur mostly near base of unit. Unit includes rich oil-shale zone R1 and overlying ) ) ) - Premitim Oil SW1/4 SE1/4 sec. 4 12-65 2910 Mancos 50 BOPD
W lean oil-shale zone L1. See geologic maps of adjoining quadrangles: Calamity The placement of the Cretaceous-Tertiary boundary has not been established with certainty in 7 Gowt. 560 fsl, 2600 fwl. Shale.
ws| = Ri Donnell and Hail. 1984) and Philadelphia Creek (Johnson and Smith this and adjacent areas. A sequence of mostly fluvial rocks that includes light-gray to white
Q dge ( , ) p ( , W
= 3 1993). Thickness of member about 450-520 ft (140-160 m) nonpersistent sandstone beds has variously been included in the uppermost part of the Mesaverde P:‘;méuvt Oil N\1/‘é11/84 nggngf?‘-N ‘I* 7-66 4086 Msal?:lgs D&A
s9| , iA ‘ Tgc Cow Ridge Member—Interbedded clay shale, sandstone, and limestone; minor Qroup (or Formatlo.n), or in the lowermost part of overlying Tertiary rocks. In those parts of the N : : :
:‘ é | TR marlstone and carbonaceous shale. Clay shale is mosﬂy gray to brown, variably Plc_eance Creek bas_m where these I:OCkS have be.en mapped separately,-they have heretofore bee.n Premium Oil SE1/4 SW1/4 sec. 4 10-63 4042 Mancos 400 BOPD
=N silty, locally fissile to papery, locally carbonaceous, and ostracodal; nonresistant, assigned to the Ohio Creek Formation and considered to be Paleocene in age. In the Black Cabin 8 Trigood Govt. 35 fsl, 2070 fwl. Shale.
Z{) forms Slopes_ Sandstone is light brown to light yellowish gray, very fine to fine Gulch quadrangle (Cashion, 1969), about 10 mi (16 km) Southeast Of the Gillam Draw quadrangle, rocks
1~ grained, even to irregularly bedded, mostly in thin relatively persistent beds, and of this interval were mapped separately as the Ohio Creek Formation and designated Paleocene in age. Ag_?";’hGead 551/54 fNIVVZTff:,“;‘C- 4 1-64 4043 M;'r?cl"s D&A
ostracodal; locally resistant, ledge forming. Limestone is light gray to light In the Rough Guich qugdr:angle (Hail, 1974), about 8 mi (13 km) nor:theast of the Gil!am Draw ) e n' ’ e
yellowish orange, abundantly ostracodal, and sparsely algal; generally occurs in quadrangle, rocks of this interval were mapped separately as the Ohio Creek Formation and designated Premium Oil SW1/4 SE1/4 sec. 4 7-67 3156 Mancos D&A
thin beds; resistant, ledge forming. Thickness of member about 180-350 ft (55— Paleocene in age. In the Cactus Reservoir quadrangle (Bamum and Garrigues, 1980), adjacent on the 13 Govt Gillam. 514 fsl, 3004 fwl. Shale.
107 m) north to the Gillam Draw quadrangle, a white sandstone described as being possibly equivalent to the
Tw Wasatch Formation (Eocene and Paleocene)_Sandstone, Shale, Claystone’ and Ohio Creek, although not mapped Separately, was included in the lower member of the Wasatch Pect;?")el{erARGez\?tvery Sﬁ?|/645$f\s/:/1£40958 cfw4l. 1-61 3608 Msal::loes D&A
mudstone. Formation of Paleocene age. In the Calamity Ridge quadrangle (Donnell and Hail, 1984), adjacent on ‘ ¥ ’ ' '
Upper part is probably entirely EOCene in age. Sandstone beds are hght the east to the Gillam Draw quadrarlgle, probably equivalent strata were included in the Wasatch Petroleum Recovery NW1/4 SE1/4 sec. 4 11-60 2708 Mancos 85 BOPD
gray to light brown, very fine to medium grained, crossbedded to massive, Formation below beds of Paleocene age. On the basis of studies in the southeastern and southwestern Corp. 3 PR Govt. 2397 fsl, 1726 fel. Shale.
au3p Channelform’ and diSCOfltinUOUS; resistant’ loca“y form cliffs and ledgeS. pal‘ts Of the Piceance Creek Basin, Johnson and May (1980) determined that the Ohio Creek .
Claystone and mudstone beds are brown, gray, grayish green, purple, and red: Formation is a weathering surface on the pre-Tertiary unconformity, and that the rocks are ngf:‘g’gRRg%%‘fry Nx\éy ‘;n’:"E%i;?:i." o e M;,?:,Z? Do
‘ nonresistant, mostly form slopes. Upper part is mostly fluvial in origin. Cretaceous in age; they redefined the Ohio Creek as a member of the Hunter Canyon Formation or
(§e=2 2, Thickness 0 to about 350 ft (0-110 m). Mesaverde Formation. In mapping the Philadelphia Creek quadrangle, adjoining the Gillam Draw Trigood Oil SW1/4 SW1/4 sec. 4 9-59 3597 Mancos D&A
=T Lower part is probably mostly Paleocene in age. Sandstone beds are quadrangle on the south, Johnson and Smith (1993) included these rocks in the Mesaverde Formation. 1 Govt Cline. 940 fsl, 1100 fwi. Shale.
N yellowish gray to dark brownish gray, very fine to fine grained, thin, and even There the uppermost 350-600 ft (107-180 m) of the Mesaverde contains several white-weathering Twin Arrow Drilling SW1/4 NW1/4 sec. 4 5-60 3650 Mancos D&A
L bedded to crossbedded; locally channelform, but thin-bedded sandstone units are sandstone beds. Carbonaceous claystone beds in the unit yielded fossil pollen of late Cretaceous age, 4 Ralph Hayes Govt. 2435 fnl, 1130 fwl. Shale.
' relatively persistent; locally resistant, ledge forming. Some sandstone beds the highest collection of which was about 170 ft (52 m) below the top of the unit. In the Gillam Draw
contain snails and pelecypods. Shale, claystone, and mudstone beds are light quadrangle, presumably correlative strata in the upper unit of the Mesaverde Group are, therefore, Premium Oil NW1/4 SE1/4 sec. 4 10-64 3956 Mancos 150 BOPD
greenish gray to dark brown or dark gray. Shale beds are locally fissile. Also presumed to be Cretaceous in age and are included in the Mesaverde Group. e el S
A contains minor carbonaceous beds. Nonresistant, mostly slope forming. Snails Premium Oil SE1/4 SW1/4 sec. 4 4-70 4123 Mancos D&A
= “/“i? . and pelecypods are present in some beds. Lower part is mostly fluvial in origin OIL AND GAS 15 Gillam Govt. 919 fsl, 1745 fwil. Shale.
10 . . S .
% but also contains beds of probable paludal and lacustrine origin. Thickness about )
50-300 ft (15-90 m) Table 1 shows most of the holes drilled for oil and gas in the Gillam Draw quadrangle, based on T‘g"l'_“ Ar o 5‘9"513/3 ][“‘,’V:/(;‘"s)e&l"' 5-61 4008 Msar?c,OS D&A
Mesaverde Group (Upper Cretaceous)—Unconformably overlain by Tertiary rocks currently available information. Because most of the holes were drilled in a relatively small area in and il a : e
Kmvu Upper unit of Mesaverde Group—Sandstone, siltstone, shale, and mudstone; near Gillam Draw and Little Gillam Draw, drill holes are not indicated on the map; precise locations are, Premium Oil SE1/4 SW1/4 sec. 4 5-64 5400 Mancos 7 BOPD
sparse carbonaceous shale and coal. Sandstone and siltstone beds are mostly however, shown in table 1. Most of the holes were drilled to test fractured shale or sandy units of the 9 Govt Trigood. 553 fsl, 1345 fwil. Shale.
light yellowish gray to light brown. Sandstone beds are very fine to fine grained, Mancos Shale, which has yielded small amounts of oil. Most of these drill holes are located in the o . S . i o~ W P
lenticular, and massive to crossbedded; locally contain thin lenses of clay-pebble northwestern part of the quadrangle in secs. 27, 32, 33, and 34, T. 2 N., R. 101 W., and secs. 3, 4, 5, Corp. 4 PR-Govt, 100 fol, 1480 . - Shale,
conglomerate; locally form resistant ledges. Shale and mudstone are gray, light 8,and 9, T. 1 N. R. 101 W. This area lies at the extreme eastern edge of the Rangely oil field. A few ’ : ’
gray, and light greenish gray, and commonly include brown carbonaceous shale deeper holes, drilled elsewhere in the quadrangle, unsuccesfully tested formations below the Mancos Premium Oil NE1/4 SE1/4 sec. 4 8-65 4020 Mancos D&A
s containing sparse thin coal beds; mostly nonresistant, form slopes. Entire upper Shale. 11 Govt. 2288 fsl, 1220 fel. Shale.
unit of the Mesaverde Group is probably of nonmarine flood-basin origin. Unit is .
R e . 1 Twin Arrow 6 SW1/4 NW1/4 sec. 4 7-61 3325 Mancos D&A
1/ ey equivalent to upper part of the Williams Fork Formation as mapped in the area AXIS OF THE RANGELY ANTICLINE Relph Heyies Gevt 2205 fnl, 1210 fwl. Shale.
i) 1 o east of Douglas Creek in the Rangely quadrangle (Cullins, 1971) to the west, and
o G - in the Rough Gulch quadrangle (Hail, 1974) about 8 mi (13 km) to the northeast. The axis of the Rangely Anticline is a generalized line derived from separate structure contour Premium Oil SE1/4 SW1/4 sec. 4 7-62 4008 Mancos 130 BOPD
\L ) > Contact with overlying Tertiary beds represents a major regional erosional maps of outcropping formations, supplemented where possible by sparse subsurface drill-hole 2 Gilliam Govt. 350 fsl, 1860 fwl. Shale.
¥ 2N y unconformity. See comments on Cretaceous-Tertiary boundary in “Notes” information. Axes of minor folds are not shown. Patraliui Rebavery NE1/4 SE1/4 sec. 4 7-62 . T D&A
DL R~ section. Two localities in the upper part of the upper unit of the Mesaverde 6 Federal PR. 2497 fsl, 926 fwil. Shale:
N L= vielded five samples containing palynomorphs of Cretaceous age. These are TAYLOR DRAW DAM . 1 ¥ g o
samples D5239-A and D5239-B from sec. 20, T. 1 N., R. 100 W., samples TR, s LT L g ol R s gy b
D5238-A and D5238-B from sec. 2, T. 1 S., R. 101 W., and sample D5238-C The position of the line representing the Taylor Draw Dam across the White River is Hes : J : :
33 from sec. 35, T. 1 N, R. 101 W. All samples were collected by B.E. Barnum. approximately located. Premium Oil SW1/4 NW1/4 sec. 4 12-65 3766 Mancos D&A
Examination and age determination of the samples were made by R.H. Tschudy: — 1 PR Govt. 39 fsl, 932 fwl. Shale.
sample D5239-A, Upper Cretaceous probably no younger than mid Campanian; o Rl Poras NE1/8 NE1/4 sec. 5 g _ T i
sample D5239-B, probably Cretaceous; sample D5238-A, Upper Cretaceous Drilling 1-X Govt 1249 fnl. 1219 fel Shale
lower Campanian; sample D5238-B, Upper Cretaceous; sample D5238-C, Upper Barnum, B.E., and Garrigues, R.S., 1980, Geologic map and coal sections of the Cactus Reservoir : ’ ’ :
Cretaceous no younger than mid Campanian. Thickness of upper unit about quadrangle, Rio Blanco and Moffat Counties, Colorado: U.S. Geological Survey Miscellaneous J. Schumacher SE1/4 NE1/4 sec. 5 5-59 3040 Mancos D&A
1,200-1,800 ft (365-550 m) Field Studies Map MF-1179, scale 1:24,000. USA Colo 06412. 2510 fnl, 445 fel. Shale.
Kmvc Coal unit of Mesaverde Group—Interbedded sandstone, siltstone, shale, Barnum, B.E., Garrigues, R.S., and Dyer, L.E., 1977, Coal sections of holes drilled in 1976 in the
carbonaceous shale, and coal. Sandstone is fine to very fine grained. Sandstone Lower White River Coal Field, Moffat and Rio Blanco Counties, Colorado: U.S. Geological Gf‘ggstfb" Chiesa SE;@ 5512/305?;'. 2 L ez MS",:':I‘: SR
and siltstone are light yellow to light brown, mostly thin bedded, locally massive, Survey Open-File Report 77-378, 1 sheet.
and lenticular. Shale is gray, light gray, and hght brown. Carbonaceous shale is Cashion, W.B., 1969, Geologic map of the Black Cabin Gulch quadrangle, Rio Blanco County, Petroleum Recovery NE1/4 SE1/4 sec. 5 4-60 4180 Mancos D&A
| #432000m., brown to dark gray, commonly coaly, and generally associated with coal beds. Colorado: U.S. Geological Survey Geologic Quadrangle Map GQ-812, scale 1:24,000. Corp. 2 Govt. 2340 fsl, 250 fel. Shale.
Coal beds are fairly abundant but most are nonpersistent. All rocks are probably Cullins, H.L., 1971, Geologic map of the Rangely quadrangle, Rio Blanco County, Colorado: U.S. Don W. Quigley 3 SE1/4 NE/4 sec. 8 . - Mencos e
of nonmarine flood-basin origin. Contacts with underlying lower unit (Kmvl) and Geological Survey Geologic Quadrangle Map GQ-903, scale 1:24,000. Douglas Creek Govt. 1535 fnl, 572 fel. Shale.
overlying upper unit (Kmvu) are gradational and indefinite and may not represent Donnrell, J.R., and Hail, W.J., Jr., 1984, Preliminary geologic map of the Calamity Ridge quadrangle, Rio
uniform stratigraphic horizons. Coal from this unit is currently (1995) being Blanco County, Colorado: U.S. Geological Survey Miscellaneous Field Studies Map MF-1690, Don W. Quigley NW1/4 SE1/4 sec. 8 3-72 4508 Mancos D&A
mined at the Deserado Mine, about 5 mi (8 km) north of the Gillam Draw scale 1:24,000. 2 EisdiesiOels. FREPHE, Al el it
quadrangle. Unit is probably equivalent to (1) the basal coal-bearing part of the Hail, W.J., Jr., 1974, Geologic map of the Rough Gulch quadrangle, Rio Blanco and Moffat Counties, Paul Callister NE1/4 NE1/4 sec. 8 7-66 3984 Mancos 80 BOPD
Williams Fork Formation as mapped in the area east of Douglas Creek in the Colorado: U.S. Geological Survey Geologic Quadrangle Map GQ-1195, scale 1:24,000. 4 Govt. 821 fnl, 22 fel. Shale.
Rangely quadrangle (Cullins, 1971) to the west, and in the Rough Gulch Hail, W.J., Jr., and Barnum, B.E., 1993, Geologic map of the Divide Creek quadrangle, Rio Blanco and
quadrangle (Hail, 1974) about 8 mi (13 km) to the northeast; (2) the Fairfield coal Moffat Counties, Colorado: U.S. Geological Survey Miscellaneous Field Studies Map MF- JanGE. Callister NE1/4fNIE1/4 secI. 8 11-65 2604 Mancos 446 BOPD
group in the Meeker area (Hancock and Eby, 1930); and (3) the Cameo-Fairfield 2232, scale 1:24,000. =GR o e theie
coal zone in the southern part of the Piceance Creek basin (Johnson, 1983). Hancock,_E.T., and Eby, ‘..I.B., 1930, Geology and coe-al resources of th_e Meeker quadrangle, Moffat and Caloo; Ponka Drilling & NE1/4 NE1/4 sec. 8 3-71 4100 Bhances D&A
Thickness of coal unit about 300-600 ft (90-180 m) Rio Blanco Counties, Colorado: U.S. Geological Survey Bulletin 812-C, p. 191-242. Production; Fred C. 1001 fnl, 140 fel. Shale.
S/ W — 4 —Ccm— Base of main coal zone_The main Coal zone contains the t}’lickest and most JOhnSOﬂ, R.C., 1983, Structut‘e contour map Of the tOp Of the RO“inS Sandstone Member Of the Stains 10 Callister Govt.
' D5238-A —X = abundant coal beds within the coal unit of the Mesaverde Group. In ten coal-test Mesaverde Formation and the Trout Creek Sandstone Member of the lles Formation, Piceance )
) ' ? J S A e \ ) drill ho[QS, two to four coal beds are 3 ft (1 m) or more tthk (Barnum and OtherS, Creek Basin, COIOfadO: U.S. Geological Survey Miscellaneous Field Studies Map MF_1667, 1 Pguclis‘}t_calIISter Nggé4f:||,E’!]/‘f25fee(;. B 2689 SHep Msal?acloes B A
: : : B 1977). The thickest outcroppping coal bed is 15.5 ft (4.7 m) thick, located in NE sheet.
N 1/4 sec. 6, T. 1 N., R. 100 W. Throughout much of quadrangle, outcrops of coal Johnson, R.C., and May, Fred, 1980, A study of the Cretaceous-Tertiary unconformity in the P Callister NE1/4 NE1/4 sec. 8 4-68 4085 Mancos D&A
SRS AN WAL S A o - beds in the main coal zone are burned, resulting in clinkering, and brick-red Piceance Creek Basin, Colorado—The underlying Ohio Creek Formation (Upper Cretaceous) 6 Lyon Govt. 1320 fnl, 24 fel. Shale.
699 40'R. 100 W HEFLEY CAMP 4.6 M. J 791000m | 108°3730" discoloration of overlying rocks. Clinkering is especially well developed in sec. 31, redefined as a member of the Hunter Canyon or Mesaverde Formation: U.S. Geological e SEvE i aet. B 5 . Niessis B
T T.2N., R. 100 W, secs. 25 and 36, T. 2N., R. 101 W., sec. 6, T. 1 N, R. 100 Survey Bulletin 1482-B, 27 p. 1 Gowt. 2210 fnl, 60 fwl. Shale.
Base from U.S. Geological Survey, 1962. . 1 = i Geology mapped in 1974, 1978, 1981, 1983-84, and 1991-92 W., and secs. 1, 10, 11, 16, 17, 20, 29, 32, and 33, T. 1 N., R. 101 W. Johnson, R.C., and Smith, M.C., 1993, Geologic map of the Philadelphia Creek quadrangle, Rio Blanco
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